Structure-activity studies on high affinity NOP-active hexapeptides.
Nociceptin/orphanin FQ (N/OFQ) is a 17 amino acid peptide that is the endogenous ligand for the G-protein coupled receptor ORL1 (NOP), a member of the opioid receptor family. Although it is clear that this receptor system is involved in a variety of physiologic functions, including analgesia, the precise actions of N/OFQ remain largely uncharacterized. One reason for this has been limited number of high-affinity ligands to NOP, and particularly the lack of availability of useful specific antagonists. Herein, we describe the pharmacologic activity of a series of modified amino acid containing modifications of the hexapeptide Ac-RYYRWR-NH2, with high affinity for NOP. These compounds were tested for binding affinity using [3H]N/OFQ binding to human NOP in CHO cells, and functional activity by measuring stimulation of [35S]GTPgammaS-binding in CHO cell membranes. These studies suggest that each Arg of the hexapeptide is required to maintain high-binding affinity. The peptide maintains high affinity if the Tyr2 or Tyr3 are modified, but at least one of these residues must maintain its hydroxyl group or there is a large decrease in intrinsic activity of the peptide.